Spinal muscular atrophies reveal motor neuron vulnerability to defects in ribonucleoprotein handling.
Many forms of spinal muscular atrophy, a pure lower motor neuron disease, have been characterized clinically but the molecular basis of most of these is unknown. In this article we review recent developments in our understanding of the spinal muscular atrophies and how this knowledge has revealed important new insights into the causes of motor neuron vulnerability which may ultimately lead to novel therapies for this untreatable group of disorders. The identification of the genetic basis of two forms of autosomal recessive spinal muscular atrophy has revealed that lower motor neurons appear to have a specific vulnerability to defects in RNA metabolism. Most notably, the survival motor neuron protein, deficient in the most common form of spinal muscular atrophy, plays a multifunctional role in ribonucleoprotein metabolism and pre-messenger RNA splicing. The role of this protein in motor neurons is currently under intense study. The identification of two other spinal muscular atrophy-causing genes has provided support for the central role of components of the RNA metabolic pathway in determining motor neuron survival. Understanding the molecular basis of lower motor neuron vulnerability in disorders such as spinal muscular atrophy will ultimately allow these disabling disorders to be treated. In addition we can expect to learn much about basic neuronal biology and about the pathways that are relevant to more common neurodegenerative disorders such as amyotrophic lateral sclerosis.